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Isolated gastric pneumatosis in neonates is extremely rare and usually associated with necrotizing
enterocolitis (NEC) or obstruction of the proximal gastrointestinal tract. Although similar radiographi-
cally, gastric pneumatosis secondary to NEC is typically a marker of fulminant disease that carries a poor
prognosis while gastric pneumatosis from proximal obstruction follows a more benign course after relief
of the obstruction. This case describes an extremely low birth weight premature neonate treated with
postnatal steroids who developed isolated gastric pneumatosis without evidence of intestinal
obstruction.
Published by Elsevier Inc.Isolated gastric pneumatosis is extremely rare in neonates.
Pneumatosis, deﬁned as gas within the intestinal wall, can occur
anywhere along the gastrointestinal tract [1]. In neonates, pneu-
matosis intestinalis is most commonly seen in the small and large
intestine, raising concern for necrotizing enterocolitis (NEC). Iso-
lated gastric pneumatosis may be associated with NEC or proximal
intestinal obstruction, such as pyloric stenosis or duodenal atresia.
In older children and adults, isolated, benign pneumatosis intesti-
nalis has been described with inﬂammatory bowel disease, ac-
quired immunodeﬁciency syndrome, chronic obstructive
pulmonary disease, connective tissue disease, steroid use, and
chemotherapy [2]. We describe an extremely low birthweight
(ELBW) premature neonate treated with postnatal steroids for
relative adrenal insufﬁciency who developed isolated gastric
pneumatosis.1. Case report
A 24 and 6/7 weeks’ gestation premature female infant with a
birthweight of 534 g was delivered by urgent Cesarean section for
maternal indications. The mother’s pregnancy was complicatedBY-NC-ND license (http://
g (P. Chesley).
Inc.by Type 1 diabetes mellitus, pre-eclampsia, and chronic renal fail-
ure. After birth, the neonate had respiratory distress syndrome
requiring mechanical ventilation, treated with two doses of sur-
factant, and developed hypotension, treated with a dopamine drip.
A random cortisol level was low at 2.6 mg/dl, so hydrocortisone was
started (1 mg/kg every 6 h) for presumed relative adrenal insufﬁ-
ciency, which allowed her dopamine to be weaned off. Hydrocor-
tisone was stopped on day of age 8, but then restarted due to low
blood pressures and a low repeat random cortisol level of 5 mg/dl.
Off hydrocortisone she developed asymptomatic hyperkalemia (up
to 9.2 mEq/L) and hypocalcemia (ionized calcium of 0.86 mmol/L).
Over the ﬁrst week, enteral feedings with breast milk were
advanced to goal (160 mL/kg per day). At twelve days of age,
pneumoperitoneum, gastric pneumatosis, and portal venous gas
were identiﬁed on a plain abdominal radiograph obtained for
placement of a peripherally inserted central catheter inserted for
intravenous calcium administration. The neonate developed pro-
gressive abdominal distension and was transferred to our institu-
tion for surgical evaluation.
Upon arrival, the infant was afebrile, normotensive, and on
minimal mechanical ventilator support. Physical exam was
notable for bluish discoloration of her central abdomen and
tenderness to palpation. A loud holosystolic murmur consistent
with a large patent ductus arteriosus was conﬁrmed by echocar-
diography; however, indomethacin was withheld out of concern
for underlying gastrointestinal disease. White blood cell count
was 31.9 cells per ml, platelet count 113,000 cells per ml, and
hematocrit was 30%. Gastric pneumatosis, portal venous gas, and
Fig. 1. Isolated gastric pneumatosis. White Arrow: Portal venous gas. Black Arrow:
Gastric pneumatosis.
Fig. 3. Upper gastrointestinal study with contrast obtained 7 days post-operatively
showing normal intestinal rotation without any evidence of obstruction.
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radiograph (Fig. 1).
Urgent exploratory laparotomy was performed that revealed
free air upon entry into the abdominal cavity, diffuse gastric
pneumatosis, and patchy discoloration of the stomach wall without
any identiﬁable perforation or gastric contents in the peritoneal
space. Passage of an orogastric tube through the pylorus, insufﬂa-
tion beyond the second portion of the duodenum, and passage of
the tube to the ligament of Treitz without evidence of a web or
atresia excluded anatomic obstruction. The remainder of the in-
testine was normal and the entire stomach was noted to have
pulsating surface vasculature with audible Doppler signals sug-
gesting intact blood ﬂow (Fig. 2).Fig. 2. Intraoperative appearance of pneumatosis limited to the stomach distribution
only.The hydrocortisonewas discontinued and the infant was treated
empirically with a 7-day course of piperacillin-sulbactam, genta-
micin, ﬂuconazole, and omeprazole; broad spectrum antibiotics
intended to limit bacterial translocation as well as a proton pump
inhibitor to treat gastritis. Admission blood culture was negative.
One week postoperatively, a contrast study was performed that
demonstrated normal gastric anatomy without evidence of perfo-
ration, obstruction, strictures, or atresias (Fig. 3). Enteral feedings
were begun and the infant made an uneventful recovery with
discharge home at 146 days of age.2. Discussion
Fewer than 40 cases of isolated neonatal gastric pneumatosis
have been described in the literature since the 1960s [1]. Though
ominous in NEC, several reports attribute isolated gastric pneu-
matosis to an obstructive process such as pyloric stenosis, pyloric
atresia, or duodenal web [3,4]. There are two classiﬁcations of
gastric pneumatosis: gastric emphysema and emphysematous
gastritis. Gastric emphysema is attributed to increased intraluminal
pressures, which lead to the dissection of intraluminal gas across a
pressure gradient through the wall of the stomach [5]. This condi-
tion is associated with obstructive processes, presents with a linear
or cystic gas pattern on plain radiography, and typically resolves
after the underlying condition is corrected [6]. Unlike gastric
emphysema, emphysematous gastritis has a more indolent course,
which is caused by inﬂammation or ischemia of the gastric mucosa,
frequently from NEC [1]. Plain radiography shows a more diffuse,
bubbly appearance [7].
In the present case, the patient’s prematurity, extremely low
birth weight, and radiographic ﬁndings were concerning for
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pneumatosis is a harbinger of fulminant NEC [1]. Portal venous gas,
a marker of transmural ischemic intestinal injury in NEC, prompted
surgical exploration. Exploration however did not reveal perfora-
tion or NEC. Gastric resection was deferred because of the absence
of discernible perforation site, conﬁrmed patent gastric blood
supply and tissue viability, and the overall morbidity gastric
resection would confer. Obstructive causes of gastric pneumatosis
were excluded by passage of an orogastric Replogle tube through
the pylorus to the Ligament of Treitz and insufﬂation of the second
portion of the duodenum. This led to the conclusion the pneumo-
peritoneumwas due to either a microperforation or the rupture of a
subserosal bleb. After one week of conservative therapy the
neonate was able to resume feeds without recurrence of gastric
pneumatosis.
The etiology of the isolated gastric pneumatosis in the present
case is difﬁcult to ascertain given the infant’s perioperative stability.
Benign pneumatosis in older infants, children, and teenagers is
associated with several other conditions including steroid treat-
ment [2]. Patients typically respond well to bowel rest and antibi-
otics, with resolution in one week. Acute glucocorticoid
administration may elevate levels of the cytokine transforming
growth factor beta, which increases Smad2/3 phosphorylation
leading to inhibition of cell proliferation and induction of apoptosis
in the gastric epithelium [8]. We speculate that this infant’s
immature gastric mucosal barrier may have been further compro-
mised by steroid administration precipitating intraluminal gas
dissection into her stomach wall [9].
3. Conclusions
Isolated gastric pneumatosis in neonates is rare and may be
associated with fulminant NEC or a more benign etiology, such as
upper gastrointestinal obstruction. The current case potentiallybroadens the differential diagnosis of benign gastric pneumatosis to
include non-obstructive isolated gastric pneumatosis secondary to
postnatal steroid exposure. Exploratory laparotomy should be
considered in premature neonates with radiographic ﬁndings of
isolated gastric pneumatosis and portal venous gas to exclude
perforated NEC or intestinal obstruction, since these etiologies are
often amenable to operative intervention.Disclosures
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